The purpose of this study was to investigate the unique contribution of a personal norm of condom-use responsibility to the formation of intentions to use male condoms during vaginal sex. Data were collected from 402 male and 157 female heterosexual African American crack cocaine smokers in Houston, Texas, US. Two structural equation models of the intention to use a condom with the last sex partner were estimated. One model included measures of condom-use attitudes, subjective norms and condom-use self-efficacy. A second model included these three measures and a fourth measure of a personal norm of condom-use responsibility. Separate models were estimated for men and women. The addition of a personal norm of condom-use responsibility provided a significantly better fit to the data than did models including only outcome expectations, subjective norms and self-efficacy. Results also showed distinctly different underlying cognitive structures of condom-use intention for men and women. A personal norm of condom-use responsibility had a strong direct effect on men's intentions to use condoms with the last sex partner. Other variables appeared to have no direct effect on men's intentions. Women's intentions were strongly influenced by a personal norm and social subjective norms. Situational self-efficacy and outcome expectations had weaker, yet significant, effects on women's intentions. Given the strong effect of personal norms on men's intentions to use condoms, further research should be undertaken.
Introduction
Behavioural science theory has been used to guide the development and research of interventions to increase condom use by persons a high risk of HIV infection. While various theories propose slightly different underlying cognitive structures, an integrated behavioural model illustrated by Fishbein (2000) includes those factors generally accepted as influencing condom use (Albarracin et al., 1998 (Albarracin et al., , 2001 (Albarracin et al., , 2004 Crepaz & Marks, 2002; Terry, 1993) . This model holds that three cognitive factors: condom-use attitudes, normative beliefs and self-efficacy, indirectly influence condom-use behaviour through the intention to use condoms. Studies indicate a large amount of variance is unaccounted for by these factors in the integrated model, leading to suggestions that other cognitive factors may be important (Kok et al., 2006; Logan et al., 2002; Sutton et al., 1999; Zimmerman & Vernberg, 1994) . A personal norm of condom-use responsibility may be one such factor (Bowen et al., 2006; Conner & Armitage, 1998; Gold et al., 1994; Marks et al., 1999; Robinson et al., 2002; Wolitski et al., 2004) . Narrowly defined, a personal norm of condom-use responsibility is a personal belief that it is one's responsibility to use a condom during sex (Boyd & Wandersman, 1991; Godin et al., 1996; Manstead, 2000) . This definition is consistent with an understanding of personal norms as defined by Triandis (1994) and Ajzen (1991) .
HIV-prevention interventions developed early in the epidemic stressed an individual's need to be responsible for his/her protection against infection (Bayer, 1997) . It could be argued that the responsibility stressed in the early interventions was a personal norm of condom-use responsibility. Studies conducted with adolescents (Ben-Zur et al., 2003; Ford & Norris, 1995; Moore & Rosenthal, 1991; Nguyen et al., 1994) and adults (Bernard et al., 1989; Boyd & Wandersman, 1991; Fazekas et al., 2001; van Empelen et al., 2001; Varga, 2001) found that stronger personal norms were associated with greater intention to use condoms. Unfortunately, operationalizing and measuring the concept was difficult and infrequent, and design and measurement flaws limit the utility of these studies. Not all studies measured or assessed condom-use responsibility as a personal norm, making it difficult to assess exactly what was being measured (Bernard et al., 1989; Fazekas et al., 2001; Moore & Rosenthal, 1991; Nguyen et al., 1994; van Empelen et al., 2001) or did not include a measure of a personal norm of condom-use responsibility as part of a multivariate analyses, limiting conclusions that might be drawn about the role of the personal norms in relationship to other factors (Ben-Zur et al., 2000; Ford & Norris, 1995) . When condom-use responsibility was examined for its effects on condom use or condom-use intention, models were not estimated separately for men and women, limiting the ability to draw inferences about gender differences (Boyd & Wandersman, 1991) . There is little doubt that men and women do form condom-use intentions and are able to act on those intentions (Sheeran & Orbell, 1998) . However, accounting for gender differences is important as there is strong evidence that factors affecting men's and women's condom-use decisions are significantly different (Amaro, 1995; Kusseling et al., 1996; Morrison et al., 1995; Pulerwitz et al., 2002; von Haeften & Kenski, 2001) .
The purpose of this study was to investigate the unique contribution of a personal norm of condomuse responsibility on the intention to use male condoms during vaginal sex. Specifically, we were interested in assessing whether and how a personal norm of condom-use responsibility might increase the explanatory value of a model that included condom-use attitudes, perceived norms and selfefficacy. In addition, if condom-use responsibility did prove useful, we were interested in whether the variable affected intention to use condoms directly or indirectly through one of the other cognitive variables preceding condom-use intention. To test these possibilities, two structural equation models of the intention to use condoms were estimated. One model estimated the effect of factors included in Fishbein's integrated model on the intention to use condoms. The second model included a personal norm of condom-use responsibility as an exogenous variable. Models were estimated separately for men and women.
Methods

Sample
Data were provided by a sample of heterosexual African American crack cocaine users. Crack cocaine smokers are at high risk for HIV transmission (Ross et al., 2003; van Empelen et al., 2001) , as smoking crack lowers sexual inhibitions in some users (Wingood & DiClemente, 1998) and creates a socioeconomic environment in which trading sex for money or crack is common (Baseman et al., 1999) . Furthermore, crack smokers have multiple sex partners (Inciardi et al., 1993; Lansky et al., 2000) , many of whom overlap in time (Adimora et al., 2003) and inconsistently use condoms with all partners (Ford & Norris, 1995; McNair et al., 1998; Wingood & DiClemente, 1998) .
Inclusion criteria for the study were: African American; between 18 and 40 years old; had smoked crack cocaine in the 48 hours before screening; had had vaginal sex at least once in the seven days before screening; resided in one of two neighbourhoods targeted for recruitment; and had provided sufficient information that there was a reasonable chance of relocation for follow-up interviews. Study procedures and data collection forms were reviewed and approved by the University of Texas Health Science Center at Houston's Committee for the Protection of Human Subjects and the University of Wyoming's Institutional Review Board.
Of 1,110 individuals screened, 625 (41%) met eligibility criteria. Reasons for being ineligible were: not having had sex in the seven days before screening (38%); not having had vaginal sex (26%); having a negative urine screen for cocaine (12%); and other reasons such as failing to be within the specified age range, living outside the target neighbourhoods or being too high or too incoherent to respond to screening questions (24%). There were no significant differences in gender, age or reported frequency of drug use between those who did not pass screening and those who met eligibility requirements. Individuals were recruited using a combination of targeted sampling and participant referral. A targeted sampling plan was developed to identify neighbourhoods having high rates of drug use, and drug use was confirmed through interviews with local key informants knowledgeable about patterns of illicit drug-use in the city (Booth et al., 1993; Watters & Biernacki, 1989) . Key informants were also asked to identify public places in the targeted neighbourhoods where crack smokers were likely to congregate and to provide introductions for outreach workers before the outreach workers approached recruits to ask them to participate. During encounters with recruits, outreach workers briefly described the research project, provided interested individuals with a risk-reduction packet that included condoms and asked if they were interested in taking part in a health-related study. If a recruit showed interest in participating in the study, the outreach worker gave him/her a business card and asked him/her to go to the nearby office for screening. Once individuals had participated in the study, they were asked to recruit others who they thought might be eligible to participate.
Individuals presenting for screening were informed: of the intent of the study; that participation was voluntary; that responding to any question could be refused; that they would be asked to present a picture identification card and that personal identifying information would be kept on file at the office; that all personal identifying information would be confidential and would not be linked to other data; and that screening was necessary to determine if an individual was eligible. If these conditions were understood and acceptable, consent to be screened was elicited. If an individual met basic screening criteria, (s)he was asked to provide a urine sample to validate a self-report of recent crack cocaine use. Samples were tested for cocaine metabolites using ONTRACK test kits. The results of the urine screen were immediately available. If a urine sample was negative, the individual was informed that they could return for screening at a later time. If a urine sample was positive, the individual was asked to be in the study and to provide written informed consent. Once written informed consent was obtained, participants were immediately interviewed.
Measures
Trained research assistant collected data for this study using the Peer Outreach Questionnaire (POQ). Interviews were conducted in private at a community-based office located close to the neighbourhoods targeted for recruiting. The POQ was developed by the investigators and has been used in previous studies of drug-using populations. Studies using measures similar to those in the POQ (Darke, 1998; Dowling-Guyer et al., 1994; Needle et al., 1995) have found that drug users can reliably report their behaviours and that data are valid. Forty-eighthour test-retest data generated by a sample of 50 individuals matching study criteria also showed that the POQ produces reliable and valid data (available from the authors).
Demographics and drug use
The characteristics of participants were measured by responses to questions about gender, age, employment status, average monthly income and living arrangements. Lifetime and current drug use were measured for crack cocaine, alcohol, marijuana, methamphetamines, fry (marijuana cigarettes dipped in formaldehyde) and heroin. Risk of HIV infection related to needle use was measured by a history of drug injection and the frequency of drug injection and sharing needles or paraphernalia in the 30 days prior to the interview.
Sexual behaviours and condom use
Sexual behaviours and condom use were measured by asking a participant to think about the last time they had sex with their most recent or 'last' sex partner. The most recent sex partner was defined as the person with whom a participant had had vaginal sex in the seven days before the interview. Referencing responses to the last sex partner was used to take subjective differences among sex partners into account (Fishbein, 2000) and to improve respondent recall of sexual events and behaviours (Brewer et al., 1999) . To aid in eliciting responses to questions about the last sex partner, the interviewer first asking the participant to provide the partner's first name. All questions were then referenced by name.
Intention to use condoms
Intention to use condoms during vaginal sex was measured using a single item. Respondents were asked if s/he intended to use a male condom the next time s/he had vaginal sex with the named partner.
Responses were recorded using a ten-point Likert scale that ranged from 'definitely do not intend' to 'definitely do intend' to use a condom the next time they had sex with the named partner. Intention was measured only as the intention to use male condoms. Previous research suggests that drug users are unfamiliar with the female condom and responded to questions about it as if they are responding to questions about male condoms (Timpson et al., 2005) .
Predictors of intention to use condoms
All measures of the cognitive attitudes and beliefs about condom use included in the study are multiitem scales. Scale composition was confirmed by principal component factor analysis (PCA) using a Varimax rotation. Only items having a factor loading greater than 0.60 were included in a scale. Items were scored by a respondent using a ten-point Likert-type scale that ranged from 0Á10. Scale scores are the means of item scores included in the scale.
Principal component factor analysis of the condom-use attitudes measures revealed a single factor composed of nine items (a00.92; M 05.9). Among the items included in the measure were statements that using condoms would be 'a lot of trouble,' 'would interrupt the flow of sex' and 'would make sex less sensual, fun or romantic'. As most of the items reflected negative condom-use attitudes, higher scores reflect more negative attitudes.
Principal component factor analysis revealed two independent condom-use self-efficacy beliefs. Emotional self-efficacy included seven items (a 00.88; M 06.9) and measured the belief that the respondent could make using condoms during vaginal sex exciting and emotionally satisfying. Situational selfefficacy included 15 items (a00.96; M 06.9) and measured the belief that the respondent could use condoms in a variety of situations, such as when drunk, high, sexually aroused, lonely or feeling a need to be emotionally close to the partner.
Condom-use subjective norms were measured by two items using the partner as the referent other (a 00.89; M 04.2). Previous research with drug users has shown that they generally do not know or care what others, except the sex partner, think about their personal condom use (Williams et al., 2000) .
Personal norm of condom use responsibility
Principal component factor analysis resulted in a condom-use responsibility scale composed of three items. Items were statements about a feeling of condom-use responsibility, 'I think it is my responsibility to use a condom when I have vaginal sex with (partner's name)' and beliefs about whether condoms should be used. The measure had good internal reliability (a 00.88) and a mean near the midpoint (M 05.9).
Analyses
Data from 51 participants whose last partner was a 'new' partner were excluded from the analysis because it was felt that they might lack sufficient experience with that partner to have formed beliefs about the partner's condom-use expectations. Four were excluded because their last sexual partner was a person of the same gender. Eleven were excluded because they reported that sex with their most recent partner exceeded the past seven days or because the number of times they reported having had sex with the last partner in the seven-day timeframe was unreliable. Data used for the analyses were from 402 men and 157 women.
Pearson's two-tailed correlation coefficients were computed to assess relationships among variables and to assess collinearity (Tabachnick & Fidell, 1996) . Bivariate correlations, estimated separately for men and women, showed that condom-use attitudes, subjective norms, emotional self-efficacy, situational self-efficacy and a personal norm of condom-use responsibility were significantly correlated, but sufficiently independent to be used to construct structural equation models. Correlational analysis also showed that all variables were significantly correlated with the intention to use condoms.
Two structural equation models were estimated separately for men and women. The first model estimated included only attitudes; emotional selfefficacy; situational self efficacy; and subjective norms. The second or expanded model included these measures and the measure of a personal norm of condom-use responsibility, which was entered in the model as an exogenous variable. The models estimated were recursive; that is the effects of variables in the models were hypothesized to flow in one direction only. Full models estimating all paths available were calculated using AMOS (Byrne, 2001 ). Trimmed models, eliminating paths that were not significant, are presented.
Several measures of the goodness-of-model-fit are available and each has benefits and limitations (Kline, 1998) . For this analysis, three were used. The Bentler-Bonett normed fit index (NFI) ranges from 0.00Á1.00. An NFI score greater than 0.90 indicates a good fit of the model to the data. A second measure used was the comparative fit index (CFI). A CFI score great than 0.90 and close to 0.95 indicates a good fit. A third measure, the incremental fit index (IFI) evaluates goodness-of-fit and model parsimony. The measure ranges from 0.00Á 1.00, with values over 0.90 indicating good model fit and parsimony.
To compare the fit of the first and expanded models to the data, a chi-squared difference test was used (Kline, 1998) . The test is conducted by calculating the difference in chi-squared statistics and degrees of freedoms between the first and second models. If the difference in chi-squared statistics, using the difference in degrees of freedoms, is significant, the second model is assumed to be the better fit. If the difference is not significant, the first model is assumed to fit the data better.
Results
Participants
No significant gender differences were found by age, education, living status or income. The age of participants ranged from 18Á40 years and the average was 32.9 (median 034). The average education was 11.4 years (median 011). The majority of participants were single or living as single (82%) and most were living in tenuous housing, someone else's home (63%), a shelter, boarding house or hotel (13%) or on the streets (6%). Most considered themselves homeless (61%) and about three-quarters (72%) earned less than $600 in the month prior to the interview. Almost half of the participants were employed in full-or part-time jobs (47%). There was a significant difference in source of income by gender. A job was the major source of income for men (57%). Slightly less than a fifth of women (18%) reported earning income from some type of job. Trading sex for money was the major source of income for more than a third of women (38%), compared to less than 10% of men.
Eighty-eight percent of the participants smoked crack cocaine more than once a day, with an average of 73.3 times (median 030) in the 30 days before the interview. Other drugs used included marijuana (59%), codeine syrup (7%), fry (4%) and methamphetamine (2%). Less than 1% were injecting drugs at the time of the interview. The average number of sex partners in the seven days before the interview was significantly greater for women (M 06.17; SD 011.03) than for men (M 03.92; SD 04.37). However, there were no gender differences in the median number of partners (median 03). Significantly more women (61%) had a lifetime history of trading sex for money than did men (11%). There was no significant difference in condom use by gender, with approximately half of men (49%) and women (57%) reporting 'never using condoms'.
Men's intention to use condoms
As shown in Figure 1 , the model including only condom-use attitudes, subjective norms, emotional self-efficacy and situational self-efficacy was significant (x 2 0977.98; df 0425; pB0.000) and fit the data fairly well (NFI 00.90; CFI 00.94; IFI 0 0.94). Paths from situational self-efficacy and subjective norms to intention were significant and moderately strong. The path from emotional Where: ESE = emotional self−efficacy, SSE = situational self−efficacy, SN = subjective norms, ATT = condom use attitudes, Int = intention; R = responsibility. *p < 0.05; **p < 0.01; ***p < 0.001. self-efficacy to intention was significant but weak. The path from condom-use attitudes to intention was not significant.
The expanded model, which included the condom-use responsibility variable, was significant (x 2 01508.98; df 0516; p B0.000) and produced a significant improvement over the first model estimated (Dx 2 0320.35; Ddf 091; pB0.000). Again, the model provided an acceptable fit to the data (NFI 00.88; CFI 00.91; IFI 00.91). All direct paths from the condom-use responsibility variable to other variables included in the expanded model were significant and strong. However, only the direct path from condom-use responsibility to intention was significant.
Women's intention to use condoms
The model estimated for women using condom-use attitudes, subjective norms, emotional self-efficacy and situational self-efficacy, as shown in Figure 2 , was significant (x 2 0783.60; df 0425; p B0.000) and provided a moderately acceptable fit to the data (NFI 0 0.82; CFI 00.90; IFI 00.90). All paths from the variables to intention were significant. The strongest path was from subjective norms to intention. The path from situational self-efficacy to intention was moderately strong. The paths from emotional self-efficacy and condom-use attitudes were significant but weak.
Adding the 'personal norm of condom-use responsibility' variable as an exogenous variable Where: ESE = emotional self-efficacy, SSE = situational self-efficacy, SN = subjective norms, ATT= condom use attitudes, Int = intention; R = responsibility *p < 0.05; **p < 0.01; *** p < 0.001 produced a model that was significant (x 2 0 1103.95; df 0516; pB0.000) and provided a significant improvement over the first model estimated (Dx 2 0360.04; Ddf 091; p B0.000). The fit of the expanded model was acceptable, although moderate (NFI 00.77; CFI 00.86; IFI 00.86). All paths from condom-use responsibility to condom-use attitudes, subjective norms, emotional self-efficacy and situational self-efficacy variables were significant. Three paths to intention-to-use-condoms were significant. The direct paths from condom-use responsibility and subjective norms to intention were positive and strong. The paths from situational self-efficacy and condom-use attitudes to intention were significant but weak.
Discussion
The goal of this study was to examine the utility of adding a 'personal norm of condom responsibility' to the integrated model of condom use (Fishbein, 2000) and to examine its differential utility for men and women. Data were provided by a sample of African American crack cocaine smokers. Crack cocaine smokers are at high risk for HIV infection and infection with other sexually transmitted diseases because of a large number of sex partners and involvement in trading sex for money or drugs. The high risk of this population is supported by the characteristics of this sample. Participants in the study were smoking crack frequently, using an average of twice daily in the 30 days before they were interviewed. Participants also had high numbers of sex partners, and women had greater numbers of partners than men. The higher number of sex partners for women is due to the greater number of women who support themselves by trading sex for money. A high level of risk is also reflected in the infrequency of condom use. About half of the men the study and more than half of the women never used condoms during vaginal sex.
Results of the structural equation modeling indicate that the addition of a 'personal norm of condom responsibility' increases the predictive validity of the models of intention to use condoms and that that there are significant differences between the models estimated for men and women. Condom-use poses very different issues for men and women. More specifically, if a man decides to use a condom, in many respects the decision is his alone. For women, using a male condom may mean convincing a male partner to do so. The need to convince a male partner to use a condom may interact with a woman's communication skills and be dependent upon the power structure in the relationship. A woman's desire to insist that a male partner wear a condom may depend on her strategy to form a bond with a particular partner or the number of times she has had sex with a man. Although demonstrating different dynamic structures in the expanded models, a personal norm of condom-use responsibility was strongly related to condom-use intention in models for both men and women.
The results of modelling men's intentions suggest that a personal norm of condom-use responsibility may be the only variable directly influencing the formation of men's condom-use intentions. The failure of any of the direct paths from condom-use attitudes, subjective norms, emotional self-efficacy and situational self-efficacy to intention to achieve significance supports this conclusion. This result strongly suggests that men may make their condomuse decisions based largely on their personal feelings of condom-use responsibility. This may be true because men feel that condom use is such a personal behaviour that only their personal norms are relevant to their decision. As suggested by the expanded model, men's feelings of condom-use responsibility may affect condom-use attitudes, self-efficacy, and subjective norms, but that these may play no role in making condom-use decisions. As men's feelings of condom-use responsibility increase, their attitudes about using condoms may become more favorable, they may come to believe that they can make sex with a condom more enjoyable and exciting and that they can do so in difficult situations, such as when they are high or drunk. Men may also believe, as a result of their feelings of condom-use responsibility, that their partners also believe that condoms should be used during vaginal sex.
The addition of a personal norm of condom-use responsibility to the women's model of condom-use intention provided a significant improvement over the model that included only condom-use attitudes, subjective norms and self-efficacy variables. The expanded model suggests that, unlike men, women's feelings of personal responsibility for condom use and the belief that their partners think they should use condoms are both important in the formation of women's condom use intentions. As suggested above, this may be because women do not actually use condoms and may base their intentions at least partially on what they believe their partners want. The expanded model also suggests that, while situational self-efficacy and condom-use attitudes may influence women's condom-use intentions, their effect on intention is much weaker than either condom-use responsibility or the belief that their partners think condoms should be used. As in the men's expanded model, the strong direct paths from condom-use responsibility to emotional self-efficacy, situational self-efficacy, and subject norms suggest that women's belief that they are responsible for using condoms influences these other factors.
The strong direct paths in both men's and women's models from a personal norm of condomuse responsibility to condom-use self-efficacy beliefs, subjective norms and condom-use attitudes suggests that both men and women may need to develop personal norms of condom-use responsibility before they assess whether they can make sex while using condoms emotionally satisfying or believe that they can use condoms in difficult personal situations, such as when they are high, drunk, sexually aroused, or when a partner does not want to use condoms. Developing a personal norm of condom use, therefore, may be a first and perhaps necessary process before condom-use attitudes, feelings of self-efficacy, or subjective norms begin to change. Both men and women's models also suggest that the perception of the partner's desire to use condoms is strongly influenced by personal feelings of condom-use responsibility. Both men and women may assume that their partner's condom-use beliefs are consistent with their own, even if they do not know what the beliefs of the partner truly are. It is also plausible that men and women select partners who share their feelings of condom-use responsibility.
Limitations
Like any research involving hidden populations, the sample from which data were generated is not random, limiting the degree to which results can be generalized to other groups of heterosexual adult drug users. Generalization is also limited because the sample consisted of only African American crack cocaine smokers. While limiting the sample to African American crack cocaine smokers controlled for the effects of race/ethnicity and drug use on the estimated models, it also limits the ability to draw conclusions about heterosexuals who may use other drugs or about crack cocaine smokers in other racial/ ethnic groups.
Study results are also limited because data were self-reported. While self-reported data about recent sexual behaviour are reliable, estimating the true accuracy of the data is virtually impossible (Catania et al., 1990a,b) . Self-reported sexual behaviour tends to be biased toward more recent behaviour with more recent partners. Self-reported sexual behaviour also tends to be biased toward events that are out of the ordinary. Routine or habitual behaviour is often clustered. To limit these sources of error, only sexual behaviour with the last partner in the seven days before participants were interviewed were used. However, to what extent recall was improved is unknown. In addition to error associated with recall, the subjective context of the sex partner is known to influence measurement of condom use (Fishbein, 2000) . To limit the effect of subjective context, measurement of cognitive factors influencing condom use was referenced to a sex partner by name or identifier. Data may also be limited because models were not estimated by partner type. The intention to use condoms during vaginal sex is known to vary by partner type. However, there is evidence suggesting that condom use with specific partners varies by factors unrelated to the partner's type, such as frequency of sex (Fortenberry et al., 2002; Williams et al., 2001) .
Despite these limitations, the findings of this study suggest that interventions to increase condom use developed for heterosexual drug users should target increasing personal norms of condom-use responsibility. However, from the perspective of crack cocaine smokers, precisely what crack smokers mean when they say that they feel a personal responsibility for using condoms is unknown. Iterative studies that carefully and fully explore drug users' sense of condom-use responsibility and its meaning are needed. Most importantly, formative studies that investigate how personal norms of condom use are formed, their strength once formed, and if they vary as sexual partners and situations change are needed before interventions targeting personal norms can be developed and implemented. Furthermore, as the expanded models suggest, gender differences must receive additional study and results should be applied when interventions are developed. In particular, additional research is needed on how drug users, particularly women, form perceptions about their partner's condom-use beliefs and how these interact with their personal feelings of condom-use responsibility.
The findings of this study also suggest that models of condom-use intentions and condom-use behaviour need further thought and testing. The findings produced by the men's model in particular suggest that variables other than condom-use attitudes, subjective norms, or self-efficacy co-vary with condom-use intentions. The relative strength of the personal norm variable in both the men' and women's model of condom-use intentions suggests that the assumption that all variables exogenous to most models of condom use operate through endogenous variables, even when endogenous variables have an apparent effect on intention, may need modification. At the very least, variables and concepts that take the interpersonal nature of sexual behaviour and its moral overtones into account deserve further development.
